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ENG464 – Geotechnical Engineering 
DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 
The examination has one (1) section with four (4) questions: answer all questions. 
Please write your answers in the booklet provided. 
Please ensure that your name and student number are clearly indicated on your answers and at the top of this 
examination paper. 
Note that all questions are of equal value (25 marks each). 
This examination accounts for a total of 50 % of the marks available for this unit. 
 
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session. The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination. 
Any non-programmable calculator is permitted. 
No handwritten notes are permitted. 
No dictionaries are permitted. 
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Question 1. (25 marks) 
 
A pile group of 10 x 10 cylindrical bored, cast in situ, piles at 2.6 m centres, each with a diameter of 
600 mm, and extending from 2 m depth to 18 m depth, is constructed in a stratum of stiff clay, with a 
thickness of approximately 30 m, overlying bedrock. The undrained shear strength of the clay at a 
depth of 18 m is 100 kPa and the mean average value over the embedded pile length is 36 kPa. The 
undrained elastic modulus Eu of the clay should be estimated for the purposes of this analysis in the 
absence of laboratory test data (candidates must justify their estimate of Eu in their answer to Q1(b)). 
 
(a) If the pile group supports a fully factored load of 60 MN, determine the global factor of 
safety and comment thereon. 
(20 marks) 
 
(b) Estimate the immediate pile head settlement Si using your chosen value of Eu. 




Figure Q1 Coefficients µ0 and µ1 for immediate vertical displacement Si 
(After: Christian JT, Carrier WD (1978) Janbu, Bjerrum, and Kjærnsli’s chart reinterpreted. Canadian Geotechnical J. 15: 123-128.) 
(Total 25 marks) 
 Semester 2, 2018 FINAL EXAMINATION Page 4 of 6  
ENG464 – Geotechnical Engineering 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Question 2. (25 marks) 
 
A laboratory oedometer test is performed on a clay specimen, with a thickness of 200 mm and a 
coefficient of consolidation cv of 1.0 m2/year; the oedometer is drained on its upper and lower surfaces. 
The specimen is subjected to a uniform pore water pressure distribution ranging from 100 kPa at the 
start of consolidation to 400 kPa in step-wise increments of 100 kPa per hour. 
 
Using a finite difference approximation to the one-dimensional consolidation equation, estimate 
the pore water pressure u at the mid-height (i.e., z = 100 mm) of the specimen after a time t of 
four hours and estimate the degree of consolidation within the layer. Taylor’s approximate 






















The dimensionless time factor Tv is equal to 
𝑐𝑣𝑡
ℎ𝑑
2  for drainage path length hd at time t. 
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Question 3. (25 marks) 
 
An over-consolidated clay soil deposit was found to have the following parameters: 
M = 0.70, λ = 0.22, N = 3.65, and Γ = 3.10. 
(a) A sample of this soil was isotropically consolidated under cell pressures of 
100 kPa, 200 kPa, and 400 kPa. Calculate the mean principal stress at failure, 
the major principal stress at failure, the deviatoric compression stress at failure 






(b) Sketch, and annotate where appropriate, the stress paths in p´ –- q space for the 






(c) Explain the usefulness of the stress paths sketched in Q3(b) in comparison with 
the Mohr-Coulomb (τ – σ) stress space representation more conventionally 
plotted in the form of Mohr’s circles of stress. 
 
(5 marks) 
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Question 4. (25 marks) 
 
Discuss how an engineer could apply their knowledge of slope stability analysis and earthworks 
practice to the safe remediation of the collapsing river bank site shown, in Fig. Q4, to be threatening 
the safety of the low-rise domestic housing constructed above the river bank. 
 
 
Fig. Q4 Silty alluvial sediment overlain by 3.6 m of stiff fissured clay 
(Prof. C.A. Fairfield© (2015): showing the right bank of the Kambaniru River, upstream from Waingapu, 
Sumba, Indonesia). 
 
(Total 25 marks) 
 
Silty alluvial sediment 
Stiff fissured clay 
Riverine flow (reversed 
on the incoming tide) 
